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ABSTRACT 


One of the most persistent problems facing society today is that of impaired driving. Massive 
countermeasure efforts including legislative controls, educational approaches, information and media 
campaigns, and rehabilitative methods have produced disappointing results. The theme of this paper is that 
such efforts will continue to be ineffective until advances in knowledge permit a specification of the size 
and characteristics of the problem. The problem of impaired driving does not constitute a single, 
identifiable entity, but is rather a complex multidimensional phenomenon. 


I, INTRODUCTION 


"Everyone who drives a motor vehicle or has the care or control of a motor 
vehicle, whether it is in motion or not, having consumed alcohol in such a 
quantity that the proportion thereof in his blood exceeds 80 milligrams of 
alcohol in 100 millilitres of blood, is guilty of an offence punishable on 
summary conviction." 

Criminal Code of Canada Sec. 236 


The study of alcohol-impaired driving is at once inherently straightforward, yet excessively complex. 
At one level identification of the problem is relatively easy: alcohol impairment among drivers is 
commonly accepted as a major contributory factor to the occurrence of motor vehicle collisions, in 
particular those collisions resulting in fatal injury. In recognition of this relationship, a substantial 
proportion of societal resources have been allocated in an effort to reduce the prevalence of impaired 
driving. New legislation (and modifications to existing legislations) have been implemented, incredible 
resources have been expended upon the conduct and expansion of informational, educational and rehabilita- 
tive programmes, and countless empirical studies have been conducted. 


But, such massive efforts appear to have failed to produce a perceptible and sustained reduction in 
the magnitude of the problem. The result has been a gradual realization that "impaired driving" constitutes 
a considerably more complex phenomenon than was anticipated initially. In particular, knowledge that a 
"problem" does exist tells one little about how such a "problem" may be resolved. If meaningful gains are 
to be realized, a more sophisticated appreciation of the complexities is required. The complexities are, 
indeed, manifold. Any "review" of impaired driving can focus on a number of areas related variously to 
drinking, driving and the combination of the two activities; areas which themselves are highly complex. 


This includes, for example, issues related to: alcohol and the human body (evidence of alcoholic 
impairment, alcoho! tolerance, the interaction of alcohol and other drugs); determination of blood-alcohol 
concentration in laboratory testing and through breath testing; consideration of the relationship between 
levels of various driving-related skills and accident occurrence; the relationship between alcohol-levels, 
deterioration in driving-related skills and subsequent collision involvement. All these constitute issues 
germane to the subject matter of "impaired driving". 


The present report, however, makes no attempt at such comprehensiveness. Rather, the focus of 
this report is highly selective, concentrating upon the very basic theme of problem definition, specifically, 
"how large is the problem of impaired driving?" and "has the magnitude of this problem changed 
demonstrably over time?". The difficulties entailed in providing simple answers to even such basic 
questions are elucidated through a brief evaluation of the variety of contending approaches to its 
systematic study, with special reference to current Canadian research in the area. 


aye 


Il, HOW LARGE IS THE PROBLEM? 


The major thrust of most countermeasures in the area of impaired driving concerns reduction in the 
prevalence of that activity. The ultimate objective of such efforts, however, is reduction in collisions 
associated with such behaviour. Accordingly, in attempting to define the magnitude of the problem, a 
variety of data from conceptually disparate levels of analysis are required. 


First, information is required describing the prevalence of driver impairment among drivers on the 
road ( the "population at risk"). Secondly, data are also required defining that subset of collision behaviour 
within which driver "impairment" is present. From these two types of data, the researcher may begin to 
determine the magnitude of the problem of impaired driving, through indepth study of the relationship 
between driver impairment and collision involvement. This latter task, as will be discussed later is 
exceedingly complex. Accordingly, the adequacy of descriptive data on impaired driving constitutes a 
necessary, if not sufficient precondition to the elaboration of problem definition, relative to the involve- 
ment of alcohol in motor vehicle traffic accidents. 


A. Description of the Problem 


In any attempt to delineate that subset of collision behaviour in which driver impairment is present, 
one must first define appropriate criteria for inclusion. In short, major difficulties exist in operationaliza- 
tion of the concept "impairment". The most common approach seeks to define driver impairment as a 
function of blood alcohol level. To the extent that such an approach is valid, it becomes important that 
driver blood alcohol be amenable to interval level quantification. 


A second approach to the quantification of driver impairment treats impairment as a dichotomous 
variable, and defines the criterion of inclusion in terms of a somewhat arbitrary blood alcohol level. The 
most frequent example of this practice occurs in the Criminal Code of Canada which accepts blood alcohol 
levels in excess of 80 mg.% as presumptive evidence of driver impairment. Although there exists some 
variation in the blood alcohol impairment levels accepted in different jurisdictions, the actual range is 
quite small with most jurisdictions falling within the 50=BAC = 100 mg.% (W/V) range. 


Assignment of a maximum permissible driver alcohol level such as 80 mg.% constitutes an attempt 
to define a societally "unacceptable" level of deterioration of driving skills resulting from alcohol con- 
sumption. The assignment of a maximum permissible level of driver blood alcohol allows one to infer with 
greater confidence that a given, minimal level of deterioration in driving skills has occurred. Clearly, the 
higher the driver's blood alcohol level, the more confidence one can have in inferring that this societally 
"unacceptable" level of deterioration in driving skills has been surpassed. 


Irrespective of which approach to the assessment of driver impairment is chosen by the researcher, 
the necessity for interval level measurement of driver blood alcohol level remains central. Thus, 
descriptive adequacy is related directly to the quality of empirical data. As a consequence, the magnitude 
of the problem of impaired driving can be appreciated only in the larger context of the characteristics and 
limitations of existing data sources. 


B. Sources of Data on Impaired Driving 


Although there exists at present, a very large amount of potentially useful data for the study of 
impaired driving, the majority of initial, descriptive data has been derived from three sources. Two of 
these sources (police reports/coroners' reports) provide data on driver impairment within collision 
populations. The third such source (roadside surveys) provide data on alcohol impairment among the driving 
population "at risk". The next section will explore the quantity and quality of data on impaired driving 
available from the above mentioned sources. In this section, special attention will be devoted to the 
measurement protocols through which estimations of driver impairment are generated. 


1. Populations "at risk": The Use of Roadside Surveys 


The phrase "population at risk" is utilized most frequently in reference to drivers on the road. Thus, 
the phraseology "impairment among the population at risk" refers to impairment among drivers on the road. 
The roadside survey attempts to generate descriptive data on impairment within this population through the 
administration of breathalyser tests to a large sample of this population. 
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The major source of information of this type consists of data generated by a roadside survey of the 
nighttime Canadian driving population conducted by the Federal Ministry of Transport over a twelve-week 
time period during 1974 (Smith et al., 1975). A total of 9,744 drivers were stopped and asked to provide a 
breath sample for subsequent alcohol analysis. Analyses of these samples provided a reasonably accurate 
interval level measurement of the blood alcohol concentrations of drivers on the road.(1) Before the 
descriptive adequacy of such data can be ascertained, however, a number of limitations to that data set 
must be explored. 


First, as the survey was reliant upon volunteerism in the generation of breath samples, issues related 
to response rate and to the differential characteristics of respondents and non-respondents must be 
considered. Although the response rate was extremely high (93% of drivers selected consented to the 
provision of samples), assumptions made regarding the blood alcohol levels of non-respondents are of 
considerable salience to the accuracy of estimations of impairment within the driving population. For 
example, the proportion of "non-respondents" (drivers refusing to provide samples) was greater than the 
proportion of respondents found to have blood alcohol levels in excess of 80 mg.% (the current "legal limit" 
in Canada). To the extent that failure to provide a sample was unrelated to driver blood alcohol, such a 
bias is insignificant. However, to the extent that failure to provide a sample was associated with inflated 
levels of blood alcohol among those drivers, estimations of the prevalence of impairment among the 
nighttime driving population are likely to be highly inaccurate. 


A second deficiency common to roadside survey data on impaired driving concerns the generalization 
of results. In short, no survey of the driving population can be fully representative of all points in time and 
space. Yet, from the perspective of the ability to generalize such results to the driving population at risk 
these limitations become extremely important. For example, certain parameters such as time of day 
cannot be extended, as it would be illogical to assume an equivalent frequency of impaired driving during 
daytime and nighttime hours. Equally, parameters such as day of week (the Canadian study was conducted 
between 10:00 p.m. and 3:00 a.m. Wednesdays through Sundays), month, year etc., can be generalized only 
tenuously. 


A third issue confronting the use of roadside surveys is representativeness. In short, the question 
must be considered, "of what is the survey to be representative?". Given that the "impaired" driver is by 
definition a deviant group, data capture in sufficient quantities to expand problem definition may be 
extremely difficult. For example, drivers at extreme blood alcohol levels (e.g., > 250 mg.%) occur in the 
driving population at risk only very rarely. In order to capture a sufficient number of such drivers to 
permit systematic study, an enormous population at risk sample is required. 


In sum, then, although a substantial amount of information exists describing impairment within the 
driving population at risk, the limitations on such data from the perspective of problem definition are 
substantial. 


2. Collision Populations: The Use of Police Reports 


Police reports provide a major source of data on the presence of alcohol among drivers in the 
collision population. Police reports are generated with respect to the overwhelming majority of injury- 
producing and fatal injury collisions, and to a somewhat lesser extent, non-injurious, property damage 
collisions. 


Information regarding the blood alcohol levels of drivers involved in collisions is generated by an 
estimation on the part of the investigating officer regarding the apparent "condition" of the driver at time 
of collision. The category "driver condition" usually includes two elements specific to driver alcohol 
consumption: "had been drinking" and "ability impaired by alcohol'(2). Yet, such subjective estimations of 
driver impairment tend to be highly inaccurate (Picton, 1977). In the absence of objective criteria for 
inclusion (e.g., blood alcohol testing of all drivers), the distinction between "had been drinking" and 
"impaired by alcohol" is meaningless. Thus, the dichotomy usually adopted by researchers utilizing such 
estimations best approximates "apparently had been drinking" as opposed to "apparently had not been 
drinking". 


—_ 


(1) For a discussion of the accuracy and precision of such estimates see Noordzig (1969). 


i i inci iation i included under "driver condition". 

2) There exists some intra-provincial variation in the other elements inc I 
oe For example, the Province of Ontario Motor Vehicle Accident Report form allows for the else! 
additional responses under the heading "Driver condition": "normal", "fatigue ; medical or physica 
defects", "ability impaired by drugs", "other" and "unknown". For a discussion of various response 


formats the reader is referred to Douglas (1974 a,b). 
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The descriptive phrase which has evolved from the use of police report data in the description of 
impaired driving is the "alcohol-related" or "alcohol-involved" collision. The use of such terminology 
implies typically any motor vehicle collision in which one or more drivers (and/or pedestrian) apparently 
had been drinking. 


In the assessment of the prevalence of driver impairment among collision populations, the use of 
such terminology is problematic. Alcohol consumption by a driver constitutes a "problem" only when 
sufficient quantities are consumed to impair driving skills. As discussed earlier, at higher levels of blood 
alcohol, such as 80 mg.% (the current legal limit) the inference that driving skills were "impaired" beyond a 
minimal! level can be made with a reasonably high level of confidence. In contrast, at very low levels of 
driver blood alcohol (e.g., 10 mg.%) the inference that this minimal level of skill deterioration has been 
surpassed is tenuous. "Alcohol-involved" dichotomies do not discriminate between levels of consumption. 
Thus, identification of that subset of collision behaviour wherein driver "impairment" was present is 
virtually impossible! 


The salience of this inability of alcohol-involved dichotomies to differentiate between various levels 
of driver blood alcohol becomes clearer in the context of the distributional characteristics of blood alcohol 
among drivers in the population at risk. In the 1974 roadside survey discussed earlier, 20.4% of the sample 
of nighttime drivers were found to have positive blood alcohol levels (Smith et al. 1974). Seventy-four 
percent of these "drinking drivers" had blood alcohol levels less than 80 mg.%. Yet, alcohol-involved 
dichotomies cannot differentiate between the collisions of that 74% of drinking drivers among whom the 
assumption of "impairment" in driving skills is tenuous, and the collision of the remaining 26% of drinking 
drivers among whom "impairment" in driving skills may be inferred with greater confidence. 


Similarly, given that 20.4% of nighttime Canadian drivers have positive blood alcohol levels, one 
could expect on the basis of chance alone (if alcohol were never a contributory factor) that minimally 
20.4% of all nighttime collisions would be "alcohol-related". Indeed, when multiple vehicle collisions are 
taken into account this proportion could be expected to increase substantially. Thus, as a measure of the 
prevalence of driver impairment among collision populations, the use of police reports or of "alcohol- 
involved" dichotomies tend to distort substantially the magnitude of the problem. 


3. Collision Populations: The Use of Coroners'/Toxicologists' Reports 


In contrast to the use of police reports, the use of blood alcohol information derived from 
coroners'/toxicologists' reports has as its major strength, validity. Toxicologists' reports provide a source 
of concrete and objective empirical data since they are the result of chemical analyses performed on blood 
samples of fatally injured drivers. Yet, there exists several severe limitations with respect to the 
utilization of such data. 


First, only drivers who have been fatally injured are subject to toxicological testing for blood 
alcohol. This restriction is problematic for at least two reasons. First, the fatal crash population is 
unlikely to be representative of the larger non-fatal crash population. Secondly, there exists no 
toxicological information regarding the blood alcohol levels of drivers surviving fatal collisions (e.g., 
multiple vehicle collisions in which the driver of one car survives)(3). Thus, toxicologically derived data are 
representative neither of the larger collision population nor of the entire fatal collision-involved driver 
population. 


An equally substantial limitation in the use of coroners'/toxicologists' reports concerns the frequency 
and circumstances of blood alcohol determinations. Even though fatalities may be tested legally for blood 
alcohol, not all of them are tested. If, for example, a victim does not die until 24 hours after crash, any 
alcohol in the blood would be metabolized, massive transfusions would alter the status of the blood, etc., 
and the resulting determination of blood alcohol would, of course, be useless as an index of impairment at 
the time of crash. Thus, projections related to problem definition will vary as a function of assumptions 
regarding the blood alcohol levels of drivers who die more than, say, six hours after collision. This latter 
consideration is especially important inasmuch as drivers dying within six hours do vary significantly in 
terms of certain characteristics (e.g., age, collision type) and probabilistic blood alcohol levels from those 
drivers who die more than six hours after crash. 


(3) Enabling legislation permits the derivation of specimens from deceased traffic victims, but no such 
legislation exists in the case of survivors of traffic crashes. 
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The necessity for such assumptions affects substantively 15% of the entire fatality population who 
die more than six hours from the time of crash. Even among the remaining 85% of the driver fatality 
population (those who die within six hours) the frequency of alcohol determinations is still not 100%, but 
rather of the order of 90% as a consequence of a number of factors (e.g., incineration, exsanguination, 
human error), which impede blood alcohol testing. 


Despite these limitations, the fundamental power of data from laboratory tests resides in the 


concrete B.A.C. values derived. That is, such data permit the specification of blood alcohol levels wherein 


the presence of driver impairment can be inferred with greater confidence. Thus, the ability to assign 
objective criteria for inclusion in the study of the presence of driver "impairment" in collision occurrences, 


represents a substantial increase in precision over the use of alcohol-involved dichotomies. More 
important, as will be discussed later, the availability of interval level measurement on the dependent 
variable of interest (blood alcohol level) permits substantially more powerful inferences to be derived as 
one moves from basic description to problem definition. 
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Ill. DESCRIPTIVE DATA ON IMPAIRED DRIVING 


Limitations on the data used to describe the magnitude of the problem of impaired driving are both 
numerous and severe. Yet, a substantial amount of descriptive data does exist. This section reviews 
Canadian data on impaired driving from the perspective of two best sources currently available: the 
"roadside survey" conducted by the Federal Ministry of Transport during 1974, and the studies of driver 
fatalities in Canada conducted annually by the Traffic Injury Research Foundation of Canada (TIRF). 


In order to simplify the following tabular presentation it was decided that the current Canadian legal 
limit (80 mg.% or ".08") would be accepted as presumptive evidence of driver "impairment". However, the 
Canadian data on drivers within the population at risk are accessible only in the form of published 
aggregates wherein "impairment" is defined in terms of 95 mg.% (.095 BAC). Thus, two different driver 
impairment criteria have been utilized in the following tables: 


1. 95 mg.% (.095 BAC) in reference to drivers in the population at risk; 
2. 80 mg.% (.080 BAC) in reference to fatally injured drivers. 


A. Roadside Surveys: Who Drives While Impaired? 


As discussed earlier, for purposes of the pursuant discussion the driver impairment level has been 
fixed arbitrarily at BAC2 .095, the level at which published aggregates exist at present. It must also be 
recognized that these data relate to BAC's of nighttime drivers only and cannot be extended to the entire 
(all hours, all days, etc.) driver population. 


From the Canadian (1974) nighttime roadside survey it was determined that 20.4% of nighttime 
drivers "had been drinking", (BAC 2 .015) and 4.1% were "impaired" (BAC = .095). 


The frequency of impairment (BAC 2.095) varied by province with the lowest frequencies obtained 
in the Maritime provinces, and the highest frequency of impairment found among drivers in British 
Columbia. These data are presented in Table I. 


TABLE I 


BAC RESULTS BY REGION 


HBD IMPAIRED 

WTD (.015+BAC) (.095+BAC) MEAN 
REGIONS N* % se** % se BAC*** 
Maritime 875 eyes bya) Be 1.8 .065 
Quebec 1,742 19.4 2.8 4.1 1.4 061 
Ontario D728 v ANE S) 220 4.0 ier 6 -067 
Prairie 1,502 20.7 3 a1 4.0 jae -067 
British Columbia Ppt o6: 24.0 3.8 5.6 2.0 064 
National 9,003 20.4 123 4.1 0.6 .065 


* Total sample size is different for some variables because of the incomplete answering of the 
questionnaires. Slight variations also occur due to round-off errors associated with the weighting 
procedures. 

** Se=sampling error. 


*** The mean BAC is defined as the average BAC of those drivers with BAC of .015 or greater. 


SOURCE? Smith etal:, 1975 


ef 
The frequency of impairment varied both by time of day and day of week, as shown in Table II, with 
the greatest percent impaired (10.4%) among nighttime drivers occurring during the Friday 1:00 a.m. to 
3:00 a.m. time period. 
TABLE II 
DRIVERS WITH .095+BAC BY TIME AND DAY OF SURVEY: 


WEIGHTED PERCENTAGES 


DAY 
Wed. p.m. Thurs. p.m. Pri. ‘pim: Sat. p.m. AVERAGE 
TIME Thurs. a.m. Fri. a.m. Sat. a.m. Sun. a.m. (TIME) 
10:00 p.m. - midnight 1.4 Bae 1.6 4.3 207 
1:00 a.m. - 3:00 a.m. 6.1 10.4 [ees 6.5 7.4 
AVERAGE (DAY) 2.4 4.9 3.56 Dea 4.1 


SOURCE: Smith et al., 1975 


Urban/rural location, weather and road conditions, posted speed limits and trip duration all showed 
little relationship to frequency of driving while impaired. From the perspective of problem definition, 
however, a number of additional variables appear to be of substantially greater interest. 


I. Age 

Data on BAC levels by age are shown in Table III. The following information is given for each age 
category: the weighted number of cases (see Smith et al., 1975); the percentage of cases who had been 
drinking and who were impaired (together with the sampling error in each instance); those who were 
impaired expressed as a percentage of all who had been drinking; and, finally, those who were impaired in 
the particular age range expressed as a percentage of all the impaired drivers detected in the survey. 

DABLE iit 
DRIVERS WHO HAD BEEN DRINKING (HBD) 
OR 


WERE IMPAIRED BY AGE GROUPS 


IMPAIRED 
WTD HBD IMPAIRED IMPAIRED % ALL 
N (.015+BAC) (.095+BAC) % HBD IMPAIRED 
AGE Sy % se % se 
16-17 402 147 123 1el 1.6 [ad 1.2 
18-19 904 he Jee pene Pee 2.2 1.6 13.0 6.2 
20-24 2,310 21 S70etZ..6 4.1 nes bSig 2009 
25-29 pees 20.0 94320 4,3 1.5 21.9 18.8 
30-34 924 26.0 4.3 ee: 2.6 27 -«t- 18.2 
35-39 721 22.3%, .7 Sey) ye | 16.6 y Ss 
40-44 624 17.64 °4.6 3.2 2.1 [S52 Dod 
45-49 533 20.86. 5-3 5.8 3.0 LR 8.5 
50+ 966 eV eb) Bez 1.7 ora 8.5 


SOURCE: Adapted from Smith et al., 1975 
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As can be seen, the relative frequency of driving while impaired within the nighttime driving 
population "at risk" increases with age from 16-17 (1.1%) to 30-34 (7.2%) and then decreases with 
increasing age (with one exception). 


Of interest also are trends in alcohol consumption for the different age groups. Impaired drivers age 
16-17 accounted for only 7.5% of all "drinking drivers" in that age group. In contrast, impaired drivers in 
the 18-19 age range accounted for 13% of those positive BAC drivers. Furthermore, 18.9% of positive BAC 
drivers age 20-24 were impaired and, fully 1/4 (27.7%) of positive BAC drivers age 30-34 were impaired. 


These data suggest strongly that any aggregate distribution curve depicting blood alcohol concen- 
trations among all drivers is in fact a composite of several highly dissimilar BAC distribution curves with a 
unique distribution available, at least, for each group. 


Finally, one can examine the impaired drivers in each age category as a percentage of all the 
impaired drivers on the highway (shown in the final column of Table III). Although drivers age 30-34 were 
found to be the most frequently impaired (7.2%), they constituted only 18.2% of the total impaired drivers 
on the road. In contrast, the age grouping 20-24 contains 25.9% of all impaired drivers. It should also be 


noted that impaired drivers age 16-17 represent only 1.2% of all impaired drivers on the highway: 


2. Sex 


The data by sex of driver are shown in Table IV. Among the male nighttime drivers, 21.9% had a 
positive blood alcohol and 4.4% were impaired. Both these proportions were substantially lower among 
female drivers of whom 11.5% had been drinking, and 2.3% were impaired. Interestingly enough, for both 
males and females, some 20% of those with positive BACs were impaired. Of greater interest, impaired 
male drivers account for 91.7% of all impaired drivers on the road. 


TABLE IV 
DRIVERS WHO HAD BEEN DRINKING (HBD) 
OR WERE IMPAIRED BY SEX 


IMPAIRED 
WTD HBD IMPAIRED IMPAIRED %ALL 
N (.015+BAC) (.095+BAC) %®HBD IMPAIRED 
SEX % se % se 
Male 7,673 PA Nel | 1.4 4.4 nF 20a eh By 
Female 1320 RS 256 apse 122 20.0 8.3 


SOURCE: Adapted from Smith et al., 1975 


3. Employment Status 


Table V contains data showing frequencies of drinking and of driver impairment by employment 
status. Drivers who were unemployed were found to have the highest frequency both of positive blood 
alcoho! (26.5%) and of driver impairment (5.8%). Yet, this group, accounted for only 5.5% of all impaired 
drivers on the road. 


TABLE V 
DRIVERS WHO HAD BEEN DRINKING 
OR WERE IMPAIRED BY EMPLOYMENT STATUS 


IMPAIRED 
WTD HBD IMPAIRED IMPAIRED % all 

N (.015+BAC) (.095+BAC) %HBD IMPAIRED 

OCCUPATION % se % se 

Employed 7,303 210 1.4 4.3 7, 2022 S/es 
Unemployed Lah 26.5 Th 5.8 4.1 2169 Dee 
Retired ra 15.6 236 Weal 3.6 Pak 252 
Housewife 287 gaz 4.9 Zs S8) 35.4 OFZ 
Student 899 7.2 3.8 Zee in 12.6 4.7 


SOURCE: adapted from Smith et al., 1975 


4, Marital Status 


Data on marital status appear in Table VI. The highest relative frequencies of driver impairment 
were found among drivers who were separated or divorced. Within the former category, 10.2% of drivers 
were impaired, and among "divorced", 7.7% were impaired. These groupings together accounted for only 
9.1% of all impaired drivers. 


In contrast, only 3.9% of "single" drivers were impaired, and 4% of those were were "married", but 
these two groupings accounted for nearly 90% of all impaired drivers on the road. 


TABLE VI 


DRIVERS WHO HAD BEEN DRINKING 
OR WERE IMPAIRED BY MARITAL STATUS 


IMPAIRED 
MARITAL WTD HBD IMPAIRED IMPAIRED % ALL 
STATUS N (.015+BAC) (.095+BAC) %HBD IMPAIRED 

% se % se 

Married 4,459 19.5 [8 3.9 0.9 20.9 46.8 
Single 4,059 20.5 1.9 4.0 0.9 19.5 43.7 
Separated 208 34.8 9.9 10.2 6.3 29.3 5.7 
Divorced 167 2153 9.6 jig) 6.2 35.3 3.4 
Widowed 99 19.9 (200 1.3 3.4 6.5 0.3 


SOURCE: Adapted from Smith et al., 1975 


B. Collision Populations: Who Dies While Impaired? 


For purposes of the following discussion, an impaired driver fatality is defined as any fatally injured 
driver with a BAC in excess of .08 (the Canadian "legal limit"). When considering the percentage of driver 
fatalities who were impaired, one estimation is utilized throughout. This estimation is termed minimum 
percent impaired and employs the explicit, conservative assumption that all drivers not tested for blood 
alcohol have BAC = 0. (For a discussion of the various assumptions and their consequences, see TIRF 
Reports, December 1975). 


A second consideration that characterizes the following data relates to sample characteristics and 
time frame. The reported data are derived predominantly from studies of driver fatalities occurring in 
seven Canadian provinces during 1974 and 1975. In contrast to the population at risk data considered 
earlier, these data are based on fatalities occurring during all hours of the day. Necessarily only a brief 
overview of these data will be presented, as both population at risk and fatality data are descriptive 
commodities which gain most of their explanatory power only in a relative or comparative (e.g., risk 
factors) context. 


1. Vehicle Type 


Frequency of impairment among fatally injured drivers varies substantially by vehicle type. Table 
VII presents impairment by vehicle type for 1974 and 1975. Drivers of automobiles, trucks and vans 
together account for approximately 80% of all driver fatalities and among this group of drivers during 1973, 
1974 and 1975, at least 38% were impaired. 
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TABLE. VII 


FATALLY INJURED DRIVERS 1974/1975 
8 PROVINCE AGGREGATES 


No. VICTIMS 
VERICLE a Yee 1974/1975 % TESTED MINIMUM % IMPAIRED 
Automobile 25839 79% 38% 
Truck/Van 523 79% 40% 
Tractor Trailer 71 70% 7% 
Motorcycle 338 73% 30% 
Snowmobile pe 78% 47% 
Bicycle 187 25% 2% 


SOURCE: Simpson et al., 1977 


As can be seen in Table VII operators of tractor trailers and bicycles appear to be impaired only 
rarely, but snowmobile drivers had the greatest frequency of impairment (47%). 


2. Age 
The relevant percentages of positive blood alcohol (HBD) and impairment by age among fatally 


injured drivers of automobiles are contained in Table VIII. The relative frequency of impairment among 
driver fatalities increases with age from 16-17 (35%) to age 30-34 (51%) and decreases with age thereafter. 


TABLE VIII 


AUTOMOBILE DRIVER FATALITIES, BAC BY AGE 
1974-1975, 8 PROVINCE AGGREGATES 


MINIMUM PERCENT 


AGE NO. DRIVERS % TESTED HBD IMPAIRED 
<16 12 58% 50% 42% 
16-19 239 81% 43% 35% 
20-24 598 82% 55% 46% 
25-29 338 84% 53% 47% 
30-34 205 84% 58% 51% 
35-39 {52 82% 55% 48% 
40-44 15/7 83% 47% 39% 
45-49 134 78% 44% 37% 
50-54 160 81% 41% 34% 
55-59 133 76% 32% 26% 
60-64 ais) 80% 34% 27% 
65+ 273 59% 17% 11% 


SOURCE: Simpson et al., 1977 
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3. Sex of Driver 


Data on impairment by sex of driver appear in Table IX. Among male automobile driver fatalities, 
at least 42% are impaired, whereas among females, at least 18% are impaired. 


TABLE IX 


AUTOMOBILE DRIVER FATALITIES BY SEX OF DRIVER 
1974-1975 AGGREGATES, 8 PROVINCES 


SEX No. DRIVERS MIN. % HBD MIN. % IMPAIRED 
Male 2,394 50% 42% 
Female 440 24% 18% 


SOURCE: Simpson et al., 1977 
But, of all impaired automobile driver fatalities, 93% are males, and only 7% are females. 


4. Collision Type 


Single vehicle collisions appear to be more frequently associated with impaired driving, since 
impaired drivers constituted 53% of single vehicle and only 27% of multiple vehicle collision driver 
fatalities. Unknown, however, is the real extent of impairment among multiple vehicle collisions since the 
estimate is based on the fatality only (i.e., a surviving driver of the other vehicle is not tested). 
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5. Time of Collisions 


It has been known for some time that the largest proportion of impaired driver collisions occur at 
night and during the weekend. The data for day of week are given in Figure 1. The lower curve represents 
the number of impaired fatally injured drivers, by day of week and as can be seen, the greatest percent of 
fatalities occur on the weekend. But, what has not normally been shown is information on the distribution 
of fatalities who were not impaired and these data are represented by the upper curve. It is interesting to 
note the striking similarity between the two distributions and to recognize that too often the development 
of countermeasures is based upon an incomplete appraisal of information. The fact that the greatest rate 
of impaired fatalities occurs on the weekend has often been taken as evidence that this is the time at which 
people participate excessively in various drinking behaviours and it is this particular behaviour alone which 
contributes to the high mortality rate. However, such a conclusion becomes less equivocal when it is 
recognized that the non-impaired fatality rate shows almost an identical pattern, suggesting that exposure 
to risk is also a critical determinant. 


FIGURE 2 


PERCENTAGE DISTRIBUTION OF ALL DRIVER FATALITIES 
AND ALL IMPAIRED-DRIVER FATALITIES BY MONTH, 1973 


% ALL IMPAIRED DRIVER 
FATALITIES 


% ALL NON-IMPAIRED 
DRIVER FATALITIES 


12.5 oo. 
9 va Ne cee 
10 ants o Sac” “ts 
«y) rs 
8.3% he 88.39% 
USD 7 
\ Be o 
5- a 7? 7 ane? *<\ 
Nee \z 
wow" 

2.5 - 


Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec. 


SOURCE: TIRF Reports, 1975 


6. BAC Characteristics and Distributions 


It has been shown in previous research that the distribution curve for the BACs of all fatally injured 
drivers approximates a skewed normal distribution and the data for Canada are given in Figure 3. Yet, this 
particular distribution is in fact a composite of the BAC distributions for various subgroups, that may be 
characterized in terms of many variables, including sex and age (as discussed previously). If the 
distributions are plotted separately for these different variables they can be seen to be highly dissimilar for 
the various subgroups. 


Figure 4 shows, for example, the percent distributions for various BAC levels among driver fatalities 
for select age groups. BAC levels are shown on the horizontal axis and the percent of cases on the vertical 
axis. The curves are for different age groups. Two points are very noteworthy: young drivers appear to be 
overrepresented in collisions that occur with low blood/alcohol levels and older drivers, for example age 35- 
54 years of age, are overrepresented among high BAC driver fatalities. Again, the data suggest that to 
describe the impaired driver is misleading - there are different characteristics associated with different 
subgroups of impaired drivers. 
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he Background and Biographic Variables 


Little is known about the background and biographic characteristics of fatally injured impaired 
drivers, largely as a consequence of the problems inherent in gathering such data on fatalities. 


8. Summary 


In sum, the major characteristics of driver fatalities appear to be remarkably consistent with 
characteristics observed in the driving population at risk. For example, the highest relative frequency of 
impaired driving in the population at risk occurs among drivers age 30-34. Similarly, and not entirely 
surprisingly, the highest frequency of impairment within the fatality population occurs among drivers age 
30-34. Similar comparisons may also be advanced, for example, with respect to sex of driver and time of 
collision. Yet, from a crash reduction perspective, it is not the similarities, but rather the differences 
between the two populations (at-risk-no crash; fatal crash) that are of greatest importance. As mentioned 
earlier, it is crucial to know how drivers who crash differ from drivers who do not crash if meaningful 
reductions are to be attained. 
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IV. FROM DESCRIPTION TO PROBLEM DEFINITION 


As suggested earlier adequate description is required for the elaboration of problem definition in the 
study of impaired driving. Yet, even in the presence of accurate and comprehensive description the 
difficulties inherent in the movement towards problem definition are substantial. The majority of these 
difficulties are illustrated by the following observation: 


"Not all fatally injured drivers are impaired; not all impaired drivers are 
fatally injured." 


Given that not all fatally injured drivers are impaired, it is apparent that several factors 
independent of driver impairment contribute to crash occurrence. In other words, driver impairment does 
not constitute a necessary precondition to collision occurrence, as many collisions occur in the absence of 
driver impairment. Similarly, the observation that "not all impaired drivers are fatally injured" implies 
that driver impairment is not a sufficient precondition to collision occurrence. In other words, the 
presence of driver impairment alone does not predict to collision occurrence, as a large proportion of 
impaired drivers on the road do not crash. 


Thus, driver impairment constitutes neither a necessary nor a sufficient precondition to crash 
occurrence. Rather, it is only when several factors co-occur, one of which may be driver impairment, that 
a collision results. Accordingly, if the contribution of driver impairment to collision occurrence is to be 
ascertained, one must be able to distinguish between the contribution of driver impairment, and the 
contribution of factors other than driver impairment. More generally, if meaningful reductions in collision 
are to be attained, it becomes crucial to know how the characteristics of collision populations differ from 
the characteristics of non-crash populations. 


One approach to the elaboration of problem definition through the comparison of crash and non- 
crash populations exemplified by recent work into the derivation of "risk factors". A "risk factor" is 
defined as any attribute associated with an increase in the probability of crash involvement. The derivation 
of risk factors through the comparison of attributes characterizing crash and non-crash populations is 
illustrated in the following example: 


As noted earlier, 20.4% of a sample of nighttime Canadian drivers were found 
to have measureable levels of blood alcohol. If driver alcohol consumption did 
not contribute to crash occurrence and hence, did not constitute a "problem", 
one might expect to find, on the basis of chance alone, that 20.4% of all 
nighttime driver fatalities had positive blood alcohol levels. 


If, however, one found that drivers with positive blood alcohol levels accounted 
for say 45% of all nighttime driver fatalities, this finding would suggest that 
drinking drivers were over-represented in the fatality population relative to 
their representation in the population at risk. In other words, this finding 
would suggest that a given drinking driver in the population at risk was more 
likely to become a member of the driver fatality population than a 
comparable(4) non-drinking driver. Thus, one might conclude that drinking 
drivers are at a considerably higher risk of fatal crashes than are non-drinking 
drivers. 


Initial research into risk factors (Borkenstein, 1974; Perrine, 1970) has utilized such a methodology 
in the derivation of relative risks of collision characterizing drivers at different blood alcohol levels. In 
this research the probabilities of fatal crash were derived for drivers at various levels of blood alcohol 
relative to drivers who had not consumed alcohol. The results of this investigation are summarized in 
Figure 5. 


(4) The issue of "comparability" is central to the pursuit of risk factors, as factors other than those under 
investigation are assumed to be proportionately distributed within the study populations. Necessarily as 
the study of risk factors is elaborated, the number of variables held constant diminishes, as is discussed 
in the later part of this section of the paper. 
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SOURCE: adapted from Perrine, M.W. The Spectrum of Drinking Drivers. Alcohol and Highway Safety: 
North Carolina Symposium on Highway Safety 3: Fall 1970, p. 63. 


As can be seen in Figure 5, the relative probability of fatal crash involvement increases as a 
function of driver blood alcohol. For example, a driver with blood alcohol 80= BAC = 99mg. per 100 ml. is 
approximately five times more likely to have a fatal crash than is the average non-impaired driver. The 
relative probability of fatal crash for drivers at 140 BAC= 159 mg. per 100 ml. blood alcohol is 25 
greater than for the average non-impaired driver. Similarly, at blood alcohol levels 160 = BAC< 179 mg. 
per 100 ml. the relative probability of fatal crash increases to 70 times the probability of fatal crash of the 
average non-impaired driver. 
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Yet, as discussed earlier, driver "impairment" alone is neither a necessary nor a sufficient pre- 
condition to collision involvement. It is only when several factors co-occur that collision results. This 
latter point now becomes of particular salience due to the fact that driver impairment does not occur ina 
vacuum. Rather, it occurs in conjunction with a myriad of other factors many of which have been posited 
as contributory to collisions. For example, various medical conditions, weather/road conditions, vehicular 
defects and characteristics, consumption of drugs other than alcohol and certain attitudinal and behavioural 
characteristics are among the many factors which have been linked at least speculatively to collision 
occurrence. 


But as suggested earlier, driver impairment does not occur alone. Impairment occurs in conjunction 
with the presence or absence of specific weather/road conditions, vehicular defects and specific 
attitudinal/behavioural predispositions. Thus, drivers at a given level of blood alcohol may have very 
different risks of collision dependent on the presence or absence of such attributes. 


One such "risk factor" that has received considerable attention in the road safety literature is 
driving experience. In short, the consistent over-representation of young drivers in fatal collisions suggests 
strongly that factors associated with driver age, in particular driving "experience" contribute to collision 
involvement. Accordingly, as implied above, driver impairment occurs in conjunction with various levels of 
driver experience, and as a consequence, the relative probability of collision involvement for "impaired" 
drivers varies substantially with driver age. 


Research by Warren (1976) has attempted to isolate the relative risks of collision associated with 
such interactions. In that research an attempt was made to assess the risk of collision for impaired 
drivers(5) of various ages relative to the average non-impaired driver. The results of this investigation are 
summarized in Figure 6. 
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(5) In this study "impairment" was operationalized in terms of blood alcohol levels in excess of 95 mg.%. 
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As can be seen in Figure 6 the relative risks of collision characterizing impaired drivers of different 
ages varies substantially. Young impaired drivers age 16-17 were found to be 165 times more likely to be 
involved in a fatal collision than the average non-impaired driver. In contrast, the impaired driver age 30- 
34 was found to be only 17 times more likely to die in a motor vehicle collision than the average non- 
impaired driver. 


Thus, although there exists a given level of risk characterizing the average impaired driver, impaired 
drivers of different ages can be seen to have highly divergent levels of risk, as a function of the 
contribution to risk of factors associated with driver age, such as experience/inexperience in driving. 
Clearly, as the contribution to risk of additional factors, such as those identified previously, is identified 
and accounted for, the contribution of driver impairment to collision occurrence will be delineated with 
greater precision. Nonetheless, the implications of the risk factors approach for the systematic study of 
"impaired driving" are clear: to speak in terms of an "impaired driver problem" is to over-simplify an 
enormously complicated phenomenon. Undoubtedly, there exist several distinct groups of impaired drivers 
the characteristics of whom differ substantially in several crucial respects not only from one another but 
also from nonimpaired drivers within the population at risk. Knowledge about such characteristics is 
crucial to the extent that such factors contribute independently or interactively to the relative risks of 
collision characterizing these different groups of drivers. Meaningful reductions in collisions are likely to 
be achieved only in the presence of such knowledge. 
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V. HOW EFFECTIVE HAVE EFFORTS BEEN TO REDUCE THE MAGNITUDE 
OF THE PROBLEM? 


One major impediment to the evaluation of impaired driver countermeasures is the absence of 
reliable historical data which may be applied to the study of changes in the phenomenon over time. Indeed, 
in comparison with the data bases existing in other alcohol-studied areas, the quality of the data base on 
impaired driving must be considered appallingly inadequate. Data on cirrhosis, alcohol poisonings, sales of 
alcohol beverages, and many other elements of alcohol consumption/abuse are available in many instances 
over time periods in excess of twenty years. With respect to impaired driving, however, such is not the 
case. 


For example, one indicator of the effectiveness of ongoing impaired driving countermeasures may be 
attained by studying roadside survey data over time to see if the relative frequency of impaired driving has 
increased or decreased substantially. The only national (Canadian) data set on impaired driving among the 
population at risk exists for 1974. Identification of "trends" on the basis of a single data point is by 
definition, impossible, nor can such data be gathered retrospectively to provide such answers. 


An alternative indicator of countermeasure effectiveness over time may be derived from a study of 
proportionate alcohol involvement in traffic fatalities over time. The largest quasi-national data set on 
impaired driver fatalities exists for 1973 to 1976. The limitations of such a data set from the perspective 
of programme evaluation are immediately apparent. Notwithstanding the deficiencies (and possible 
insensitivity of such a measure to incremental change) the following data are thought provoking: 


"During 1973, at least 39% of automobile driver fatalities were impaired." 
"During 1974, at least 38% of automobile driver fatalities were impaired." 
"During 1975, at least 39% of automobile driver fatalities were impaired." 
"During 1976, at least 38% of automobile driver fatalities were impaired." 


It is a seemingly paradoxical, yet recurrent finding of road safety research that when massive 
legislational or educational countermeasures are directed at the impaired drivers there occurs a 
substantial, but short-lived reduction in the fatal crashes of non-impaired drivers, but no corresponding 
impact upon fatalities involving impaired drivers. This tendency has been observed not only with respect to 
legislated countermeasures such as ".08" (Warren, 1976b) but also with respect to major public 
informational campaigns. Clearly, certain assumptions underlying such campaigns, particularly with 
respect to characteristics of the target population (impaired drivers) are more valid when projected to a 
non-impaired driver population. Thus, again, a major deficiency common to impaired driver counter- 
measures results from the deficiencies of research in specifying adequately the appropriate characteristics. 


A. Types of Countermeasures 


At the outset a very broad distinction may be advanced between two basic countermeasure genres in 
the impaired driving area, loosely labeled "apprehension" and "treatment" respectively. As the success of 
the latter is to some extent contingent upon the success of the former ("if no one is apprehended, no one 
can be rehabilitated"), the apprehension-grouping will receive initial consideration. 


1. Apprehension 
The purposes of apprehension are generally two-fold: 


(1) to remove the impaired driver from the "population at risk" prior to his becoming a member of 
the "driver fatality population"; 


(2) in removing, deterring other potential impaired drivers. 


The criticism generally advanced with respect to such countermeasures is that they do not succeed 
because rates of enforcement are too low. So, most recent countermeasure efforts have been directed 
toward enhancement of detection/apprehension capacities (e.g., through extending the powers of the 
police). Although no definitive measure of the objective probability of arrest for impaired driving exists, 
the absolute probability is generally accepted to be miniscule. But, even if substantial increases in 
enforcement are feasible, will they result in equally substantial reductions in severe collisions? At issue is 
the relationship between removal of impaired drivers and crash reduction. 
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In short, although the relative risk of crash associated with driving while impaired is large, the 
absolute probability of crash is still very small. Thus, very substantial numbers of drivers must be removed 
or deterred to prevent (probabilistically) a single fatality. 


Additionally, given the sheer pervasiveness of the phenomenon of impaired driving (5% of all 
nighttime drivers) selective enforcement is likely to reinforce a negative response to apprehension (and 
therefore, "treatment") among those very few selected. 


2. Treatment 


Although the term "treatment" in the context of impaired drivers may be (and frequently has been) 
extended to include punishment, fines, jail sentences, licence suspension, mandatory driver retraining, 
treatment for alcohol problems and other related "programmes", the objective of this segment is not to 
consider separately the various approaches to "rehabilitation" of the impaired driver. Rather what does 
merit further commentary is the very variety of approaches that may be identified. As each treatment 
logically entails certain assumptions regarding the characteristics of "the impaired driver" that are both 
desirous of and amenable to modification in the broadest sense, it can be assumed that the variety of 
"programmes" are in certain respects representative of the variety of characteristics which define the 
various groups of impaired drivers who constitute "the problem". Accordingly, it would seem reasonable 
to assume that each programme is likely to be effective with respect to a small subsegment of the impaired 
driver population - that subsegment which most closely approximates the assumptions of the treatment. 


An interesting exception in that regard are the A.S.A.P. programmes in the United States, which 
have attempted to take into account certain of the complexities of impaired drivers and, in particular, the 
dissimilar characteristics (and therefore, most "appropriate" treatments) of various known impaired driver 
subgroups. 


Although such an approach is commendable, its potential is circumscribed by the time-worn 
computer analogy - "no matter how sophisticated the programme, the results will necessarily reflect the 
deficiencies of the input". As was noted earlier, substantial increases in levels of apprehension are required 
to prevent probabilistically one fatality. Even assuming that a "rehabilitative" programme were 50% 
effective (however defined) given the very substantial amount of resources that must be devoted to the 
treatment of any one participant (and this treatment can be only probabilistically effective), given the 
enormous number of impaired drivers who annually go undetected, the amount of resources that must be 
devoted to the probabilistic prevention of one serious collision is incredible. Necessarily, the only role of 
treatment in this context is not to prevent traffic accidents. Yet, "treatment" as it relates to the impaired 
driver cannot be divorced from the traffic safety context, as it is this context which to a large extent 
predetermines the characteristics of those persons who are ultimately "selected" for treatment, and 
circumscribes parameters around the marginal utility to be derived from any programmes. 


First, fully 5% of all drivers on the road at night are impaired. Thus, the sheer magnitude of any 
rehabilitative programme likely to make any impact on "the problem" (however defined) would be 
prohibitive. 


Yet, many may argue that "the average" impaired driver does not require treatment above and 
beyond the normal punitive sanctions (e.g., fines and licence suspensions), and that, therefore, 
rehabilitative programmes have a significant potential relative to the recurrent impaired driver, who is 
characterized undoubtedly by an "alcohol problem". The problem engendered in the use of such an 
assumption is typified by the frequent use of recidivism rates as an indicator variable for programme 
efficacy. Given that enforcement in the area of impaired driving is highly selective, and apprehension a 
rare event (in absolute terms) the best predictor variable for future impaired driving offences becomes 
previous similar offences. Thus, the fact of initial apprehension and conviction is likely to increase 
dramatically the objective probability of arrest (and therefore "recidivism") with respect to any future 
impaired driving occasion for a very minute subsegment of the 5% of all nighttime drivers who are driving 
while impaired. In sum, the substantial proportion of "alcohol-problem" drivers are likely to go undetected. 
Thus, even assuming a very high level of programme "effectiveness", the marginal utility to be derived 
from any such resource allocation must be reexamined. 


The old notion that costs are irrelevant so long as one life is saved, or one person "rehabilitated" 
must eventually confront economic reality: that injudicious devotion of resources to one effort may in 
fact, cost lives through their being withdrawn from other efforts. 
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Vij DIREGTIONS FOR THE FULURE 


Research has been characterized traditionally by a willingness to "trade-off" substantial amounts of 
relevance in favour of incremental gains in rigor. The final product is too often a product of limited 
immediate value to legislators. Indeed, even as a long run strategy the payoffs of incrementalist research 
strategies are often questionable and at best, extremely difficult to quantify. Yet, such basic efforts are 
indeed defensible because in the absence of rigor, the immediate value of any "relevance product" is highly 
suspect. 


In contrast, and partially in reaction to the preoccupation with research rigor, demands from 
practitioners for relevance products (i.e., readily translatable into immediate countermeasures) continue to 
escalate. Such demands result from the largely reactive approach which characterizes governmental 
initiatives in the road safety area, especially as relates to impaired driving. Whether this reactive 
approach exists as a result of the diffuseness of departmental responsibility (the multidisciplinary nature of 
road safety), the failure of research in providing definitive solutions, or even from impassioned zeal (an all 
too-frequent source of road safety countermeasures), one element which distinguishes impaired driving 
from other areas of governmental pursuit is the pronounced absence of policy. 


The demands for resource allocation upon decision makers are likely to become increasingly 
unenviable with escalating demands for immediate solutions in the form of support for new or ongoing 
countermeasures, an approach which has resulted historically in few tangible returns. In contrast, 
researchers will continue to maintain that progress on any front, is likely to be slow and that short-term 
potentials should be sacrificed in the hope of attaining long-term (i.e., research-based) solutions. In either 
event, one element is clear: progress will result only when proponents of either cause cease to 
conceptualize their existence as mutually exclusive. 
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